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1. Write clearly.

2. Show all your steps.

3. No credit will be given to wrong steps.

4. Do not do messy work.

5. Calculators and mobile phones are NOT allowed in this exam.

6. Turn off your mobile.



1. Find the reduced row echelon form for

1 2 -1 10 5
11 2 21 2
1 -1 -1 3 4 -3



2. For matrices A,«,, Bsxs, and C,«s such that A and B are nonsingular, show that

A C] Tt [Al —ACcB?
0 B| ~—| 0 B!



3. Find X in the matrix equation
X =XA+ B,

0 -2 -1
where A=10 0 -3 andB:l

120}
0 0 0

01 2



1 -1 =2
4. Let A=|2 -3 =5
1 3 5

(a) Find elementary matrices F;, Ey, E3 such that
EsE,E1A=U.

(b) Using (a) compute the LU factorization of the matrix A
(c) Using (b), solve the system Ax = b, where b = (1,3, —3)7.



5. Using Cramer’s rule, find only the value of the angle 3 such that

2sina — cos B 4 3tany = 3,
dsina+ 2cosf — 2tany = 2,
6sina — 3cosf+tany = 9.

where 0 < 8 < 2.



6. Let A and B be symetric matrices of the same size. Prove that AB is symetric if
and only if AB = BA.

7. A square matrix is said to be idempotent if A> = A. Show that if A and B are
idempotent and AB = BA, then AB is idempotent.



8. Solve the equation

l—2z 7+ 2 3z
442x 10—4x 6—6x | =0
2 4 5



9. Compute the following
(a) Prove that [adj(A)]~! = adj(A™")

(b) Find [adj(A)]~! given A™! =
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